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The present invention is directed to a method of producing wear resistant traffic paint composition, tn 
accordance with the method, a traffic marking of a traffic paint composition having low GPC number 
average molecular weight iatex binder when applied to the road surface exhibits improved wear 
resistance over those traffic paint compositions having high GPC number average molecular weight .latex 
binders. The wear resistance is further enhanced by modifying the iatex polymer used in the composition 
with aeetoacety! functional pendant moiety and amino silane. 
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Description 

This invention generally relates toa method of producing traffic markings on road surfaces and mors particularly 
to producing wear resistant traffic markings oh. road surfaces further having fas- dry characteristic under high humidity 
conditions. 

While and yellow traffic markings used for demarcating traffic fanes is a common sight on almost all roads. These 
markings ensure sate driving conditions under varying weather conditions. Ths term "roads" general means routes, 
highways, exit and entry rarnps, passes, pavements, side mi ks or parking sots for vehiclns, such as, auios, bikes, 
trucks, and the roads are usually paved with asphalt or concrete. gensralfy made from Portland cement Ths majority 
05 those traffic markings, such as, solid, transverse or interrupted stripes, are paint-based and traditionally include 
solvent-borne binders, which are predominantly aikyds and chlorinated rubber-modified aikytis. Since traditional traffic 
paint coatings contain high levels (19 kilograms per kilometer per year-CEnvironrnentaf Protection Agency suited 
data)] of volatile organic compounds (VOG), they contribute lo crane layer depletion which thereby endangers the 
environment. Under ths increasingly stricter standards of The Glean Air Act, as amended in 1990, high levels of VOC 
produced by the traditional traffic paint coatings must be substantially reduced. 

ir; the eariy 1 880s. waierboma traffic paints began to receive serious consideration as an environmentally safer 
alternative to the traditional traffic paints These watsibome traffic paints are primarily based on acrylic emulsions In 
addition to dramatically lowering VOC emissions 13? kilograms per kilometer per year-Environmental Protection Agen- 
cy supplied data}], they also Improve retention of glass beads used in light reflective traffic markings. As a result, the 
useful life of ths traffic markings on the roads is extended. 

The wear resistant waterborne traffic coating composition utilizing two components, which are mixed to form a pot 
mix prior to- the coating application are described in US Patent No. 4.812,493 to Curnmings. However the pot mix 
described by Cummings has a limited storage stability of less than 30 seconds. As a result, these two components 
have io he mixed in a special paint spray equipment just prior to application on a road surface. The present: invention 
solves this problem by providing a single component wear resistant coating composition which does not require any 
special paint spray equipment. As a result, conventional read spaying equipment can be utilized in applying: the com- 
position pi tm present Invention to road surfaces. 

However: these conventional waterbome traffic markings lend 1o be less wear resistant than traditional affcyd based 
traffic; paints when exposed to traffic conditions, such as, wear and tear resulting from exposure to vehicular traffic 
The te tm wear resistance means the degree of resistance of film detachment from the road surface when if is exposed 
to ths traffic conditions. The wear resistance is expressed as the psfeentac.© area of a film of traffic marking still re- 
maining on the road surface after its extended exposure to such traffic conditions. Under American Society of Tasting 
Materials {ASTM), PhliadeSphia, Pennsylvania, Test No. D 71 3-90, a traffic marking Is considered to have failed.! less 
than 40 percent of the traffic marking at the end of assiected test period, typically one year; remains on the road surface 
when such a test mar king is applied transverse to traffic for accelerating its wear. It has been found that a substantia l 
portion of conventions? waferborne traffic markings tend to wear away in less than a few months after exposu re to such 
accelerated traffic conditions. The method of the present invention solves this problem by improving the wear resistance 
of the of the traffic paint, composition. 

One of the advantages of the method of the present invention is its fast 'dry characteristic even under high humidity 
conditions. 

Still another adsvantage of the present method is the pot: life stability of ths traffic paint composition used therein 
The present invention Is directed to a method for producing a wear resistant traffic marking on a road surface 
comprising: 

applying cn said road surface a layer ol a traffic paint composition containing a latex binder in an aqueous ovap- 
orabis carrier, said latex binder having a Tg In the range varying from 0*0 to 60*0, a GPC number average mo- 
lecular weight in the range varying from 1. 000 to less than 30,000; and 

evaporating said aqueous evaporable carrier from said layer to form said wear resistant traffic marking on said 
road surface. 

If desired, the traffic pains composition used above in the method .of the present invention may further include: 
(a) a volatile base added to said aqueous evaporable carrier; and 

in) a blend of said latex binder with 0 to 20 weight percent based on the tofai weight of said binder solids of a 

poiyfunctionaf amine, or 

{0} an amine modified Latex binder, or 

id) a combination ol said blend and said amine modified latex binder, 

wherein said latex binder and said amine modified latex binder are anionieaiiy stabilized, and 
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whsrsln said aqueous evapcrahte carrier campriees an amount of said volatile base sufficient to raise the pH of 
said aqueous evapdrabie carrier to a ppirslwhers essentially ail. of said polyfunctions! amine in said blend, or 
essentially all of said amine modified latex binder, ot essentially all of said: combination o! said blend and said 
smfoa modified latex binder is in a deprotonaied stats. 

'"he present invention is also directed to a method for producing a wear resistant traffic marking on a road surface 
comprising. 

apply in g on said road su rtacs a lay er of a traffic paint composition containing an aminos itene adds?} to an aqueous 
evaporabls carrier maintained si a pH in the range of from of 7.5 to ri .0 and having dispersed therein particles of 
a iaisx binder bearing an acid functional pendant moiety and an snamine functional pendant rooiety, wherein said 
snamine functional pendant moiety results from the reaction of an acetoaceiyi functions! pendant rnosefy on said 
lalsx binder wtth ammonia or amine, said binder having a Tg jo range varying trom O'C io 60 3 C, a GPC number 
average molecuiar weigh! in the range varying from i-.OGp to 1000,000. and an acid number in me range varying 
from 0.1 to 390; and 

evaporating said aqueous evaporafels carrier irorh said layer io form said traffic marking having improved wear 
resistance. 



if desired, ihe traffic pains composition used above in -he method of the present invention may further include. 

(a) a blend of said latex binder with 0 to £0 weight percent based on the total weight of said binder solids of a 

polyfu actional amino, or 

(bi an amine modified latex binder, or 

(ej a combination of said blend and said amine modified latex binder, 
^ wherein said latex binder and said amine modified latex hinds: are anionicsiiy stabilized, and 

wherein said aqueous eyaporabls carrier comprises an amount of said volatile base sufficient to raise the pH of 
said aqueous avapdrabie carrier io a point where essentially all ol said polyfunctions! amine m said blend, or 
esssfttMy all of said amino modified latex binder, or essentially ail of said combination of said blend and said 
amine modified latex binder is in a deprotonaied state. 

3$ 

As used herein! 

*<3PC number average molocuiar weight* means ths number average molsouiar weight determined by gel psrmO- 
ation chromatography (GPCj Which is described on page A, Chapter I of The Charactenzalsoo of Polymers published 
by Rohm and Haas Company, Philadelphia, Pennsylvania in 1 978. utilizing poiymeibyi methacryiate as the standard. 

as The GPC number average molecular weight can be eatii-nated by calculating a theory number average molecular 
Weight, in sysiorns containing chain transfer agents, this theory number average molecular weigh? is simply the total 
weight of polymprizabte monomer in grams divided by the tola! molar amount of chain transfer agem used during the 
polymerisation. Estimating the molecular weight of an emulsion polymer system that does no; contain a chain transfer 
agent is more complex. A cruder estimate can be obtained by taking the total weight of pofymerfesbie ntonomer in 

■« ; grams and dividing that quantify by the product of ihe molar amount of an initiator multipiied by an efficiency factor (in 
our parsuSfate initiated systems, we have used a factor ot approximately 0.5}. Further information on theoretical me- 
Secular weight calculations can be found in Principles of Polymerization 2nd edition, by George Odian published by 
John Wiley and Sons. N.Y, MY. in 1 98 i and in Ermsision Polymerization edited by !r;a Psttm published by Acadsmic 
Press, N Y, N Y In 'SS82. 

"U>w GPG number average molecular weigh! polymer" moans a polymer having GPC number average molecular 
weighf in the range of t000 to less than 30,000. 

"High GPC number average molecular weight polymer* means apoiymerSPC number average molsouiar weight 
in ihe range of more than 30,000 io 1 ,000.000. 

'Glass transition temperature (Tg}" is a narrow range of temperaium, as measured by conventional differential 
w scanning calorirneiry (DSC;, during which amorphous polymers change from relatively hard brittle glasses io relatively 
soft viscous rubbers. To measure the Tg by this method, the copolymer samples ware dried, preheated to 120,, C„ 
rapidly cooled to -100... C, and then heated to ISO... C. a! a rale Of ». G/minufe while data was being collected. Ths 
Tg was measured a! the midpoint of the inflection using the haif-heighl method. 

"Latex binder" means "Dispersed polymer*, "Solubifteed polymer* (beta defined below), or a mixture iherscf. 

"Dispersed polymer' means a colloidal dispersion of polymer panicles in an aqueous carrier. 

•Solubiiizeo polymer" includes "Water soluble poiymer''. "Water reducible polymer" or a mixture thereof. Water 
soiabfe polymer means a poiymer dissolved in water. Water reducible polymer means a polymer dissolved in water 
and water miseibie solvent. Solubifized polymer results in a polyrtjef soluiicft characterized by having the self-crowding 
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constat-;! (K) of the Mooney equation [l/in^, - 1/3C--K/2.5!. squalto'zero. By contrast, dispersed polymer has (K) equal 
•o ) Si. The details of Mooney equation am disclosed in an article entitled 'PhyshMCImfactewralion chafer Dispersed 
sm solatia Acrylic PoSypws" by Brendley et .si,, in "Noopoliuiing Coatings and Coating Processes" published by 
Plenum Press, 1 S?3 and edited by Gordon and Prane. 

s 'Polymer particle size' means the diameter of the polymer particles measured by using a Broekhavan Mods! Bi- 

90 Panic!© Sizar supplied by Brookhaven instruments Oorporaiion, .Hpftsvifie, New York, which employs a quasi-elastic 
Sight scattering technique to measure the size of the polymer particles The intensity of the scattering is a function of 
patticis si/re The diameter based on an intensity weighted average is used. This technique is described in Chapter 3, 
page;; 43-61 , entitled uses arid Abus&s of Photon Corroiaiion Spsctimmpym Particle Sizing by Welner et si. in 1SS7 

,a edit-on of American Chemical Society Symposium series. To .measure the particle diameter, 0.1 to 0.2 grams of a 
sample o? acrylic pofymer was diluted to a total of 40 miliiiiter s (mLs) with distiiied water. A two mis portion was delivered 
into an acrylic ceil, which was then capped. The particle size in nanometers was measured tor 1000 cycles. The meas- 
urement was repeated three times and an average whs reported, 
"Latex binder -solids" means the iatex binder in Us dry state. 

• $ "No-pick-up time" means the time it takes tor the layer of wet traffic paint composition to dry out suffieenfiy to such 

extent that no pairs! adheres to a free roll of sheriibbsr test wheals decrfeed It; ASTM test 0 711 -89 entitled "Standard 
Test for No-Pick-Up Time of Traffic Paint". 

The first step of the meshed of the preferred embodiment of the present invention is directed to applying on a road 
surface h layer of a watetfeome traffic pairs; composition. The layer of the coating composition may be applied by the 
methods known in the art, such as. for example, by spraying ;he composition on the road surface by means, such as, 
truck mounted spray guns where the pairs* composition is supplied from an air pressurized tank or by means of an 
airless pump, if desired, the traffic paint composition may be hand applied by means of a paint brush or a paint roller 
it is contemplated that the road surface on which the layer of the waterbome traffic paint composition is applied is 
prat stably cleaned by removing any dirt or sediments prior to the application of the waterbome traffic paint composition. 
The Shickiiess of the layer of the waterbome traffic paint cc-mposifion generally varies from 300 micrometers to 3000 
micrometers; preferably from 3S0 micrometer to 1000 micrometers. 

The second step of the method of the presen! invention is drying the layer for forming the wear resistant coating, 
such as. traffics marking, having improved wear resistance. During the drying step, an aqueous evaporabie carrier 
contained within the coating composition Is evaporated from the layer applied to the road surface The rate of evapo- 

M ration of the aqueous evaporabie emUtt is dependent upon tha ambient conditions to which the layer of the traffic paint 
composition is exposed to add step upon the thickness of the layer applied to the road surface, which- typically varies 
in the 'rangs of from 300 micrometers to 2000 micrometers, preferably in tha rang© of from 350 micrometers to 1000 
micrometers, ft is to be noted that, higher the atmospheric humidity, longer will be the no-pick-up time for layer of the 
present composition, as evaluated under ASTM O 711 - S3. For example, when the relative humidity is in the range of 

?4 6S percent to 90 percent, the he-pick-up lime for she layer of she present postposition varies in the range of from i 
minute to 60 minutes, preferably in the range of from 1 minute to 20 minutes and most preferably In fee range of from 
1 minute to 10 minutes from this application of the layer. 

The tragic paint competition suitable for use in the method of tha present invention preferably includes m anion- 
Icaiiy stabilised latex binder having a Tg in the range varying from 0*C to 60 a C, preferably from 10"C to 40"C. and a 

40 lew CPC number average molecular weight. The applicants h^veunexpecirxiVdisooverecnhaf by uiillHlnglaiaxbinders 
having tow QPC number average molecular weight in the traffic paint composition, its wear resistance ss improved over 
those traffic compositions having latex binders with high GPC number average molecular weight. The low GPC number 
average molecular weigh! is in the range varying from 1 000 to less than 30,000, more preferably varying from 10.000 
to 20,000. 

* s The latex binder of the composition may be a dispersed polymer having polymer particles dispersed In an aqueous 

evaporabie carrier or it may either be a water soluble polymer, a water-reducible polymer, a mixture of the wafer soluble 
and water- reducible polymers in the aqueous evapos'abie carrier, or a mixture of the dispersed, water-reducible and 
wafer soluble polymers in the aqueous evapcrabls carrier if desired the latex binder may include a mixture of a dis- 
persed polymer with a water soluble or a wataf-redueibte polymer. The latex binder in the form of a dispersed polymer 

w particles Is preferred, wherein the particle size of the dispersed polymer particles varies In the range of from £0 so 1000 
nanometers, preferably In the range of from 30 to 300 nanometers, more preferably in the range of from tOO to 260 
nanometers The aqueous evaporabie carrier includes water or water tiavirig dissolved Ihei eir! a water rniscible organic 
solvent, such as, methanol, ethane! and glycol ethers. Water is preferred. 

The latex binder is polymerized from at least one or more of the following monomer?: such as, for example, acrylic 

m and metbacrytic ester monomers including methyl (msihjacrylste, ethy; frri8lh)aeryiate, butyl {meth)acry!ate, 2-ethyt- 
hexyl fmeltyacryiafe, decyl (me?h)acryiate-. iauryl rmethtecrylate, isoborny! (moth)acrylate, Isodecyl (meth)acrylats. 
oiey! (meSh)acry)a!e, palmityi (meth)acryiata.. stearyi (melh)acrylate. hydroxyeihyi (methjacrylate, and hydroxypropy! 
■mofiijijcryfato; acid functional monosners, such as, acrylic acid, methacryiic acid, crotonlc acid, itaconlc acid, fumafic 
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acid and msisfc acid; rnonomathyi itecooatte; monernsthyl turharate; morsobuiyl Jumatate; maisic anhydride; aerylamide 
or substituted acjyiamides; sodium vinyt suSonafo^^x^hc^hyi(m0^)dB^t^.asr^nticio propane sulfonate: tiiac- 
atons aerylamide; giycldyi ms&acrytete: acstoacetyi ethylmethaerylate; acrolein and msthacrolein; dicyclopsntadienyi 
msthacryiate; cirr-alhyi msta-lsopropenyi benttyi isocyanafe; Isocyanato ethylmethacrysate; styrena of substituted sty- 
rer;es : butadiene; ethylene: vinyl acetate of other vinyl esters; vinyl monomers, such as. tot example, vinyl halide. 
preferably vinyl chloride, vjnyiidane halide, preferably ylnyiidsne chloride, N-vinyl pyrroiidone: amino monomers, such 
as, for example, N.N'-tiimethyiamino {mc!h}acry!ate8nd acrylonitriie ormetbacfySoni!rtis. 

II desired, at least one of She monomers utilized In the preparation o! the latex binder; may be an acid or amino 
functional monomer or a combination of an acid, of amino funeisanai rnbnomsrs. 

n>e latex binders poiymsnzad from ths following monomersc mixtures are more preferred: 

1 ! butyl serytale and methyl methacryiate, 

2} butyl aery Sate and styrens, 

3} 2-sthyf hexyl acrylate with methyl methacrylate, or" 

4} 2 -ethyl hsxyi acry-late with stymne. 

Preferably the monomehc mixture further includes an acrylic or methaerylic acid monomer or a mixture thereof. 

The tatox binder used In this invention Is a substantially thermoplastic or substantially uncmssisrsksd copolymer 
when applied to She substrate. If desired, premature erossfinking or gsiilng of the copolymer is induced by adding !o 
sne monomer mix rtwiti-sthylenicalty unsaturatod monomers in the range of 0.1% to 25%. by weigh; based on the 
weight ot the copolymer Typical muifi-ethyleniealiy unsaturated monomers include aliyi methacrylate. riiailyl phthaiate, 
1,4-batyssbe glycol dsmslhscrylsJe, ? ,5-hexanedioldiaciyiate and divinyi benzene it is important, however that the 
quality of she film formation Is not materially impaired. 

The polymerisation techniques used for preparing the anionicaity stabil-zsd latex binders of the present invention 
are well known: in the art. The latex binder may be prepared by aqueous solution polymerization or by emulsion po- 
iymer&atlon. Emulsion polymer Nation is preferred. Eltherthermai or redox initiation processes may be used. Polymers 
and copolymers of alpha-beta ethylenicafiy unsaturated monomers and their esters, especially iha acrylic and meth- 
aerylic esters, are preferably prepared by processes given In "Emulsion Polymerization of Acrylic Monomers; May,- 
1 988" published by the Rohw and Haas Company, Philadelphia, Pennsylvania 

The polymerisation process is typically initiated by conventional free ratdfeaf initiators, such as, tor example, hy- 
drogen peroxide, benzoyl peroxide., t-butyl hydroperoxide, t-butyl pgroctoase. ammonium and alkali persuifaiea, typi- 
cally at a level of C.OSps-rcenl to aopercent by weight, alt weigh; percentages based on the weight of total monomer. 
Sedox systems using the same initiators coupled with a suitable roduclant such as, for example, sodium bisulfite may 
be used as simi iar levels . 

Chain transfer agents may be used in an amount effective to provide the desired GPC number average motecufef 
weight. For purposes of regulating molecular weight of the latex binder being formed, suitable! chain transfer agents 
include well known hafo-organte compounds such as carbon tetrabromide and dibromodiehtoromsthsne; sulfur-cort- 
tainihg compounds such as aikylthlols including, sthanethtof butanethiot, tea-butyl and ethyl mercapfoacetate, as well 
as aromatic thiols; or various other org&rilc compounds having hydrogen atoms which are readily abstracted by free 
radicals during: polymerization. Additional suitable chain transfer agents or Ingredients include but are no! limited to 
butyl mercaptopropionats: isoocsyi mereaptoproplonie. acid; iscoctytmercapio propionate ("iGMP"}; bromoform; bra- 
momchloromsthane fBTCM"}; carbon tetrachioride; aikyi mercaptans, such as, 1 -dodecanthiof tertlary-dodecyi mer- 
eaptan. octy! mercaptan, ietradscyi rnercapfan, and hexadeeyi mercaptan; aikyt thiogfycolates, such as, butyl thiogty- 
eoiale, isooctyl thiogiyeoata. and dodecy! thicglycoiate; thioesters; or combinasions thereof. Mercaptans are preferred. 

When the latex binder in the form of a dispersed polymer is utilized, the polymer particle size is eoritroiied by the 
amount of conventional surfactants added during the emulsloh polyrneri;<atlon. process. Conventional surfactants in- 
clude anionic;, noniooic emuisifiers or their combination. Typical anionic omulsifiers Include the salts of fatty rosin and 
naphfhsnic acids, condensation products of napthalene suifonic acid and formaldehyde of low molecular weight, car- 
boxyfe polymers and copolymers of the appropriate hydfcphiie-lipophlia baiance, alkali or ammonium aikyi sulfates, 
alky! sulfonic acids, aikyi phosphonic acids, fatty acids, and cxyethyiated alky I phenol sulfates and phosphates. Typical 
non ionic emuisifiers include alkyiphenoi ethoxylates, potyoxygthyienated aikyi alcohols, amine poiygtyoci condensates, 
modified polysihoxy adduots, long chain carboxyiic acid esters, nioditied terminated aikylary! ether, aod aikylpoiyethsr 
a icohol s. Typical ranges for su rtactants are between 0. 1 to 6 percent by weight based on total we ight of total monomer. 

Alternatively, the latex binder may tnciude multi-stags polymer particles having two or more phases of various 
geometric structures, suet] as, for example, core/shell or core/ghesth particles., cors/sheii particies with shell phases 
incompletely encapsulating the core, eore/shelf particles with a multiplicity of cores and interpersetratlfig rretwork par- 
ticies. in all of ibese cases, the majority of the surlaca area of the particle will be occupied by a! leas! one outer phase 
and the interior of the latex polymer particle will be occupied by at ieastone inner phase. The outer phase of she mufti- 
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stags polymer particles weighs s weight percent to 95 weight percent based oh .-the total weight of the particle, it is 
often desirable for each stage oi the multi-stage polymer partfdes to have a different Tg. if deslred : each stags of these 
mutti-stage polymer particles may be provided with different GPS number average molecular weight, such as. the 
multi-stage polymer particle composition disclosed in US Patent 4,916,171,- 

The multi-stage polymer particles are prepared by conventional emulsion polymerization process in which at least 
•wo stages differing in composite are formed in a sequential fashion. Such a process usually results In the format ion 
oi at seas! two polymer compositions. Under certain circumstances it may be advantageous to have ens of the polymer 
composites be soluble in water or under aqueous alkaline conditions (pH > 7) . Each of the stages oi the mufti-stage, 
polymer particles may contain the same mononws, chain transfer agents, surfactants, as those disclosed earlier lor 
the poiyme; particles The emulsion polymerization techniques used for preparing such multi-stage pofyroet particles 
are wsil known in the art and are oVsdosed. for example. In the US Patents No, 4.325,856, 4,85439V and 4,814,373. 

The latex binder in the torn) of the wator-f educate polymer or wafer-soluble polymer may bo prepared directly in 
water if the monomer mix is water-soluble or; as is most often the case, the polymerization solvent is a water-tnisctbfe 
solvent, such as. iscpropanoi, butyl celiosoive, propylene glycol, in such a case. Water nriay be included In the polym- 
erization mixture or post added after the polymerization is complete. Such polymers may be prepared by utilizing the 
monomers described earlier. Another route to the preparation c? a water-soluble polymer for this invention is to erapare 
a latex polymer having enough acrylic or methacryltc add or other poiymerizabie acid monomer {usually greater than 
tO percent} such thai the latex polymer can be soiubilized by the addition of ammonia or other base. Wafer-soluble 
polymers oi ihis type are advantageously used as blends with the dispersed polymers. 

if desired, the latex binder may f urther be provided with an enamine functional pendant moiety which results from 
the reaction of an acetoacetyl functional pendant moiety on the backbone of the latex polymer with an excess oi sto- 
ichiometric amount of ammonia or primary amine added to the aqueous evapcrable carrier of the waterbome traffic 
paint composite Generally, the pH of the aqueous eyaporabie carrier of fhe waferbome traffic paint composition is 
maintained in the range varying from 7.5 to 11, preferably from 9,5 to 10.5 to provide the latex binder with the enamine 
functional pendant moiety. 

The latex binder may be polymerised from a monomerlc mix containing t'rom 0.5 percent to 1 00 percent, preferably 
from s percent to 20 percent; and .most preferably, from 8 percent to 1 5 percent, of one or more acetoacetyl functions! 
monomers, all percentages being in weigh! percentages based on the total weight of the latex binder solids, These 
aeetoaeetyS funcfional monomers have the following structures: 



O R. 0 

a~(-c;~c-c-}-b 
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wherein R. ( is either H. alky! having 1 so 10 carbon atoms .of -phenyl; R 2 is either N> sikyi having 1 to 10 carbon 
atoms or phenyl,, hafc, OO s CH a , ot CN; wherein R 3 is either H, aikyi having i to 10 carbon atoms or phenyl or hato; 
wherein R 4 :s either aikytens .having 1 to 10 carbon atoms or pbenytene; wherein R s is -either alkytene having 1 ;o 10 
carbon atoms or phenyjeno; wherein a,.m,.n, and g ie either Oor 1; wfierssr) each of X and Y is either -NH- or -O-: and 
wherein 3 ts either A. alkyi having i to 10 carbon slams or phenyi or heiarocyciic. Preferably eihyienicaiiy-unssiiurated 
acetoaceiyl monomers induce, among the following, various aeetoaeetamides, including but not limited to: 

f f f f f 

H 

and 



H, K O 8 O 



f f ? f | 
J, 



li,C— C-N-C--C-C-CH 



aoefoaeetoxysihyi methscrylsaia ("AAEfvV'}: aeetoacetoxyethyl acryiate ("AAEA"}; aiiyi aoetoaceiate; vsnyi ace- 
■iaaoetste; or eorobinatlohs thereof 

AA£M is strtictLitally represented as: 

35 H 2 C== C-C-OCH 2 -CH 2 -OC~CH 2 ~C-CH , 



AA£A is structurally represented as: 

■so 

I o o 

H 2 0= CH-C-O-CH ? -CH ,-O-C-CH ? -C~CH , 



aftyi acstoacstste is; structurally represented as: 

se 



o o 



II 

H 2 0== GH-CH 2-C-CH 2 ~G-Of 3 



and vinyl acatoacstate is structurally represented as: 
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G O 

_ II Si; 



Fsrt-cuistffy preferred eihyienicatly-unsaturated aceioacefy! monomer includes acstoacstoxyethyi meihacryiais, 
aceioacetoxyofhyl acryiats. aeetoacetoxyprcpyi methaeryfate, aSlyl sceioaeetaie, acesoacstoxyboty! mathacryiats, 
2 : 3-di(ac8!oanstoxy5prc^y! methacryiate. or combinations thereof. 

ii desired, ths latex binder having the enamine functional pendant moieties erf the present invention may be modified 
°V adding an effsctrys amount 0 f an arninosilane. The quantity eraminosiians added to the reaction mfxtere is a tufsctton 
of m aeeioaceiyi iunctiooaiiiy con?««t of ths istsx binder. As slated earlier, the level of acetoacetyi functional monomer 
is generally from about Q.S weight percent to about 100 weight percent, based on ths weight of the polymer. The level 
of amincslians to modify the binder is from 0.1 to2.0 moles of amine moiety to one mole of aceioacetyi group, preferably 
from 0.1 16 1 0, mom preferably from 0 ?.$ io 0.75 

I? insufficient aminosiians is used in relation to the acstoacety! junctional fetsx binder properties, such as, for 
example, wear resistance, water sensitivity drying speed of the resultant traffic marking may o« compromised. Where- 
as, on the other hand, if the ratio of the moies of arninosllana fo the motes of acetoacetyj functionality is much greater 
than 2. the coating properties, such as, Rim formation may be affected due to, it is believed, excessive erossilnking of 
the silaas groups, which results in increased water sensitivity 

Aminosilsnes of various molecular weights and structures may be used to modify the iatex binder having the 
acstoacety! iunctsonai pendant moeitles in practicing the present invention. The genera! structure of ths aminosiianes 
useful foflhe invention is. 

R rSi(R £ ) s . n PR 3 )n. 

whom n is greater fhan or equal to 1 &ut less than or aqua! to 3, H, is an alKyl or phenyl group or combirsafjons thereof 
and contains at least one amine group capable of forming an enamies with the acetcacetyi functional pendant moeiiy, 
% isaikyi phenyl or hydrdsen atom or combinations thereof, and H 2 is a hydrogen atom, phenyl or aikyi group or 
combinations thereof. The group R s may also be oligomers of sitane, which may or may not contain OP Ki groups and: 
which may or may not include amine functionality capable of undergoing enamine formation with acetoacety! groups. 
Practical considerations, such as, solubility, hydrolysis rate, compatibility with the aeeioacetats precursor polymer, 
polymer stability, are some of the tew limitations placed upon the structure and molecular weight of the aminosiiane. 
Preferably, n is equal to 1 or 2. R 2 is a methyloxy or efhytoxy group and thai R, Is an aikyi group of 3 to 6 carbon atoms 
and contains no more than one amine group capable of forming an snamine with the aeetoacelyi group. 

Some of the amlnosllanes found to be effective nxxiifiers of the latexbincfers having the enaminettmcticna: pendant 
moteties-may 'fee saSectodfroro the group consisting of N^tj^ytor^«H>«^!^'«s^»<y«f^f)S aminosthySamincspropyf- 
methyldimsihoxysiians. arriinoethyiaminopropyitfimafhoxysiSans. aminoprcpylmethyidimethoxysiiana, aminoprooyitri- 
methoxyssiane.po^niericaminoalkyisilicorie, amineeihyfaminc«thylamifw^ 

pyitnmafhoxysilans, aminopropylmethyldimetnoxysilane. aminc*jropyftnsl!»oxysf!ao«, 4- aminc*>uiyitf{s»iCixysiiane, o!- 
igomoRC amlnoalkyisilane, and various combinations thereof. These amtnoslianss am available from Dow Corning, 
Midland. Michigan. Union Carbide- Specialty Chemicals Division, Danbwy. Connecticut and Hulls of America, Plscai- 
away, New, Jersey. Wacksr Silicones Corporation, Adrian, sflchigan. 

Arninoethyiamirtopropyltrirnethoxv'silario. sold under the tradename Dow Comtog Z-8020 is preferred. 

T he latex binder is preferably provided wi)h an acid functional pendant moiety sufficient to provide the latex binder 
with art acid number in the range of from Q, 1 to 390, pre? eratsiy in the range of from 0.8 to 390, mors preferably in the 
range of from 2 to 100 and most in the range of from 6 to 50. The desired acid number is achieved by controlling the 
amount of acid functional monomer utilized in producing the latex binder. The desired range of the acid number is 
obtained by utilizing the telex bindar containing an; acjd functional monomer, such as, phosphoethyl methaciylate mon - 
omer or ethyfemeatty-unsaiurated carboxylic acid monomers, such as, acrylic acid, tumeric scld-rnonoeihyi ester, fu- 
maric acid, liaconic acid, maleic acid, rnaieie anhydride, methacryiic acid, fumaric aeid-monometbyl eeter, methyl hy- 
drogen [Tiaieats, 2-ac;yiarnldo-2-methyiprcpane sulfonic acid, sodium vinyl sulfonate, suifosthy! mslhacrytafe, or var- 
ious combinations thereof. Ethylsnieally-unsaturated carboxylic acid monomer is preferred. More preferre-dethylenical- 
Jy-unsatufatad earboscylie acid monomer is seiected from ihe group consisting of acrylic acid, methacryiic acid, and 
various combinations thereof. 

if desired, she composition suitable for the method of the present invention includes an amine modified latex binder, 
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or a blend of the latex binder with a polyiunctionaSmrif'ie of a combination:, preferably ifi ©qua! proportions, of the blend 
and ins amines modified latex binder. The Mend includes from Qto 20 percent, preferably 0.5 to 10. and more preferably 
a io.5 percent, of the pdyfunetionai amine, ail ifvweigh( peEceniagss t®ssdmthets^rweigi-iiof the blend solids. 

ixsseoiiiss!!y ail of the potyfiirwsionai amine or the amine modified latex binder suitable for blending with the Max 
pmder is maintained in a deprotortateti state by raising the pH of Ihs aqueous evapofabie carrier of the latex binder to 
the range of from 7.55 to 1 1 , preferably from S.5 k> 10.6. This means essentially all of the amine functional groups in 
"ne poiyfuneUonaS amine or in the amine modified latex binder are Sri a deprotonated state. The pH ot the aqueous 
cvaporabis carrier is raised by adding a base, such as, arrRnonia; alkali triers hydroxide, such as. sodium hydroxide: 
morphoiine sod the lower alkyf amines, such as, 2-methyteminoeijianoi, 2»dime;hy!ami«oethano), N-methyimorpholino 
and ethytsnediarnfne Volatile bases, such as, ammonia, or a mixture of volatile bases and nonvolatile bases, such as, 
sodium hydroxide, are preferred. Ammonia in particular is most preferrad. As a result of depnoiorsaiian of the amine 
functional groups in the poiyiunctionai amine, essentially alt Diamine functional groups are uncharged, i.e., neutralized, 
•hue preserving coitoidal stability oi -he Satex binder. 

The poiyf unclionai amine is polymerized from 20 percent to 100 percent, preferably from 50 percent to 1 00 percent, 
ail In weight percentages based on the iota! weight of the polyiunctionai amino solids of at least one or more classes 
ot the amirts containing monomers disclosed below: 

CSaas 1 Aminoaikyi vinyl ethers, wherein alky! groups may be straight- or bnaftched-chains having two to three 
carbon atoms and wherein nitrogen atom may be a primary, secondary or tertiary nitrogen aiom. Such a process is 
disclosed in the U. S. Pat. No 2.879,1 ?& Whsn the monomer containing a tertiary nitrogen aiom is utilized, one of the 
.remaining hydrogen starts may be substituted by alkyl, hydroxyaikyi, oralkoxyaikyl groups, the alky! components of 
which may have one io four carbon atoms, preferably oris carbon atom Specific examples include: beta-aminoeihyS 
vinyl ether; beta -sminoeihyi vinyi sulfide; Nrnionometiyi- beta-aminoethyi vinyi ether or suifide; N-rnonoethyl- beta 
■arnlnoeihyi vinyl other or sulfide: fshmonobutyl- beta -aminoethyi vinyi ether ot suifide; and fM-monafiethyi-3-amiho- 
prapyi vinyi ethes or sulfide. 

Class 2 Acryiamids or acrylic esters, such. as, those of the formula !!: 



H 2 e= C(R)G-{X n )~A-NK*R u (IX) 



.Wi'!?3«:!.n 



R is H or 0H 8 ; 
o is 0 otv. 
X is O or N(Hj. 

When h is zefo, A is 0(CH 2 ) x , wherein x :s 2 to 3, or {O-alkyiene^., wherein (0-a!kySene}j, is a poly(oxyaikyleoe} 
group, having a SPG number average molecular weight in the range from 88 to 048, in which the Indivlduai aikyiene 
radicals are the same or different and are either ethylene or propylene: and 

whsn o is 1, A is an aikyiene group having 2 lo 4 carbon atoms; 

R* is H, methyl, or ethyl; and 

R° Is w. phenyl, benzyl methyibenzyl, cy^iohexyi, or (C,-C 6 } alkyl 

Some of the preferred examples of compounds of formula II include: 
dimsthylamiooeihyt acryiaie or rnethaerylate; beta -aminosihyt acrylate or meihacryfate; N- beta -arninoethv'l 
acryiamids or mefhac-yiamide; N-imonornethyiaminosthylJ-aciyiamtde or methacrylamide; N-(mooo-n-butyl}-4^am!- 
noDuiyi acrylate or methaciyiaie; msthacn/toxyethoo<ysthy!amins: and acsYioxypropoxy'propoxyprcpyiamine. 

Class 3. N-acryloxyaikyi-cxazoiidines and N-acryioxyaikyitetrabydro-i ,3-oxazinss and the corresponding compo- 
nents In which She "a iky*" linkage is reoiaeed by alkoxyaikyiarxi poiyiaikoxv'-alkyii. allot' which are embraced by Formula 
ill: 
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P 



wherein R is H or CH a , 
m is an integer having a value of 2 to S; 
R', whan not directly joined to R 5 . is selected from tha group consisting of hydrogen, phenyl, benzyl, and {C r C, ? ) 
alky; groups: 

p:i when not direciiy pined to R\ is selected from the group consisting o? hydrogen and (C, -C 4 ) alky! groups: 
R' and R? wftsn directly joined together, form a 5- to 6-csrbon ring with the attached carbon atom of She ring in 
ins Tormusa. i.e., R' and R 2 . when joined together, are salcc-ed from tha group consisting ct psntsmofhyltms and 
istramsthyiene: and A 1 is OcG-v.HjJ- or p-aikyi8n&) n in which (a-aikyjsne; c is a poiycoxyalkyiene) group, having 
a 8 PC number average moiecalar weigh; in the range from 88 to 348 and in which the individual aftyienc radicals 
are the same or different and ara either eihyiene or propylene. 

The compounds o? Formula iil can hydrops under vancus conditions to secondary aminos, The hydrolysis pro- 
duces products having ths Formula iV: 



r. R 



H 2 O^C(R)C— A'— N<H) — (C^HjJt— OH (IV) 

The compounds of Formula HI are disclosed in U. S. Pat Nos. 3,037,008 and 3,502,627. 

Som e of ths prsforred examples at compounds of Formula III include: 
oxazoiidinyiethyl methacfytate; cxszclidsnyiathyl aeryiafe; 3ngsimnTO.-m«Shacryl^xypropyi}-tetrahydro-1,3-ex- 
azine; 3-{ bela -methacrybx^'SthySH.E-eenla-meihytenG-oxsHOiidine; 3-( beta -methacfyloxyf5thy!-£-m«thyf-2-propy- 
loxazC'Siciina; N-£-;a-aciytoxyethoxy)ethyi<wa^o!idin8; N-2-(2-fnethacrybxye;ho)!y}e!hyl-oxa^olitiift:s; N-2-(2-math- 
acryi:f)xys!hoKy)athyi^S'methyiDXa2o!idjfie: N-2-{2-acrytexyethoxy)ett!yl-5-rf;ethyl"0>;aKoiid:lna; S-12^(S-methac(y- 
ic«yethoxy}olhy1}]-2,S--:psnta-rrtothyiene-C'Kazoiidine; 342-(2-methacryioxYeiho)!y}6lhyi);-2,g-dimethyioxa20lidtri2: 
^•<rTH}ihacrylbxysthoxy)sthyi]»2^h«nyf-oxazo!«ine; S-isoproponyl-S-oxa^oiine, 

Glass 4, Polymers of monomers which readily generate amines by hydrolysis are aiso useful in the preparation of 
the polytunctidnai amine. Examples of such monomers arc acrytexy-ketimin«s and acryioxy-aSdirnines, such as, those 
of the Formulas V and VI shown beiow: 

H s Ca{CR}-COOA"N=<3 (V) 



H 2 C-C!R)-GO-(D) m -{B} iA°) -l^Q (Vi) 

wherein R is hi or CK 3 : 

Q is selected - rem the group consisting o? 



/ R 

\ = |:-<chr \-| 



and * CHR a : 

B s is H or it may be methyl in one GHR§ unit: 



10 



BP 0 764 690 A2 

R s is selected from the group consisting of {C r C r g}-ialkyi and cyclohsxyi groups; 
R 4 m selected from the group consoling ©t (e r C-| 3 }-alky! arid eyclohsxyi 

R 3 is selected from the group consisting ot phenyl hafophefiyi, (Ct-Cf aj-sitori, eyciohexyi, and <C t -C 4 } alkoxy- 
pheny! groups: 

A" is an aikyiene group sC r .Cj 2 );- 

A*, B and 0 are the same or different oscyaikyiooa groups having the femu!a-OCH(h?)-CH(R 7 )- wherein R? is H. 
wI'm^. or C->ri^ 

x is an integer having a value of 4 to 5: 
rr is an intsgsr having a value of 1 to 200; 
n' is an integer having a value of i to 200; and 

n* is nr, integer having a value of 1 to 200, the sum of nM, n'-l and n"-t having a value of 2 to 200. 

Sqtne or me preferred examples ol compounds oi Formula. V and Vi include: 

S- [4- ^6-diniethylhsptylk)«sR©)-«m8io}-ettiyi mdthacryiats: 

3{2-{4-me;hyipsifttyi;dirie)-a:P!rso}-prcpy! msthasrylate; 

beta -(benzyiideneaminoV-othyi mefhacrylafe; 

3-fg-(4-fl!otnyipsnty:id3fte)-amino]^my;m6thacrylafe : 

S'(4~(S. 8-d smethyiheptyl idans)-am Inol-ethyl actytete; 

1 2-fcyc lopsnty iidsno-sminoj-dodecy I meihacn/late; 

N-(t>8<iirr>gihylfeoty!ideno)-?-(2-r^slhac 

N-fben^yiidenej^Btf^cryto^eShoxyethyiamitie; 

'N*(i &4fcn&!^vit!^^ and 

N«{b^xy!idi^0}^-^CfYtoxyethoxy)athyi8mfoe.- 

The compounds of Formulas V and Vf hydrolyze in acid, neutral; or alkaline aqueous madia to produce the corre- 
sponding primary aminos or salts thereof in which the group -N « O ot the formulas becomes •Nf% and G * Q. The 
compounds of Formulas V and Vi are disclosed in U. S. Pat. Nos, 3,037,969 and 3,497,485 and any of fha msnomeric 
compounds therein disclosed may be used in the making of the copolymers to be used in water^oiuble polymer portion 
of the corn posit Ions of the present invention. 

Class 5. Any non-polymeric poiyfunctiona! amine having at ieast 2 primary or secondary amino groups can be 
'employed Such amines include aliphatic and cycloaiiphatk: amines each having 2 to 10 primary or secondary amino 
groups anci 2 to '! 00 carbon atoms. Preferred non-potymerie poryfuncttonal amines include 2 to 4 primary amino groups 
and 2 to 20 carbon: atoms, Stili further in this regard, suitable non-poiymeric poiyfunctiona! amines include, but not' 
limited to, tiexarnstftylene diamine: 2-mcthy; penfamethyiene diamine, 1,3-dlamino propane; 1 ,3-diamieo pentane; 
dodecane diamine: 1 ,2-diaminocyclchoxane: 1 .4-diamino cyc!ohexane: para-phonyiene diamine; 3-methyl piperidine; 
piperajiir-s: N-aminoethylpiperazlne; isophorone diamine, bis-hexamethytene triamino; diethyiens trlamlne; ethylene 
diamine; disibyfeimine triamins; triethyiene tetrarolne; t!is{2-aminosthyl j amine; ethylene oxide-amrne; poiyoxyalkyiens 
amines, such as, .Jeffamine® D, ED and T series poiyoxypropyiene amine, supplied by Texaco Chemical Company of 
Houston; Texas; amlne-tunctiona! acrylic resins, disposed in Li. s. Pat. No. 4,120,839: trirrsetftyf haxamethyiene di- 
amine; and tstraethyiene perttamine. Mixtures of these non-poiymeric poiyfunctional amine can also be used. The 
mos! preferred non-polymeric poiyfunctiona! amine is a pofyoxypropyiene amine having the formula: 

H 2 NCH-CH 2 - [-OCH2-CH- r NH t 

which is supplied under the trademark Jeffamine® D-S30 potyoxypropyisne amine by Texaco Chemical Company. 
Houston, Texas. 

in general, the poiyfunctiona! amines may be obtained by solution polymerization in aqueous media, either neutral, 
alkaline, or acidic, depending upon the particular poiymer sought, for example, as taught in U. S. Patent 4,118,600. 
The polyfunctions! amines include copolymers with up to 80 percent by weight ot one or more monoethyianicaiiy un~ 
saturated monomers, ouch as. methyl acrylate, acrylamide and melfiaer/iamlds. Small amounts of relatively insoluble 
comonomefs may also he used fpobtainihs water-soluble polyfunctions: amines. The insoluble polymers may contain 
larger amounts ol these eomonomers. Such monomers include, for example, acrySic acid esters with (Cf to CIS) 
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alcohols, and melhacrylsc acid esters with ateobois having one to 18 carbon atoms, especially (C 5 -C4) aikanois: sirens, 
Yinyiioluenc, vinyl acetate, vinyl chloride, vinylidene chloride, substituted styrsnes. butadiene, substituted butadienes;, 
ethylene: and the nitttfss and amides of acrylic or of raethaerylte acid. The particular comonomer or comonomers used 
m making the poiyt'unctlonai amines, depends upon the proportion of amlns-eensalning monomer used in making the 
copolymer. 

Alternativsiy, the same polymer back bone of the latex binder may be provided with both the acid functional moist/ 
and me amine functional moiety, accomplished by a two stage polymerization process in which one stage contains the 
acid functional moiety, and the other stags contains the amine tuneticnal moiety. A process; for preparing such binders 
is disclosed in U. S. Pal Ho. 4,760,110. 

The Iatsx binder contains from 30 percent to 70 percent, preferably from 35 to 85 percent o! the blend in Ins 
aqueous evaporabia carrier when the latex binder is the dispersion of polymer psrticies, and from S6 to SO percent, 
preferably tram 30 to 40 percent of the blend in the aqueous evaporabte carrier when a latex polymer is the sotubiiized 
polymer, all in weight percentages based on the totai weight of, the latex binder 

it desired and depending on the intended use of the traffic- paint composition, additions! components may be added 
to the composition. Those additional components include but am not limited to thickeners; rbeolcgy rrwditiers; dyes: 
•sequestering agents; bfocides; dispersants, pigments, such as. titanium dioxids, organic pigments, carbon black; ex> 
tenders, such as. calcium carbonate, t&fc, clays, siiioas and stales: 'titers, such as, glass or polymeric microspheres, 
quart.? and sand; antl-freeze agents: plastfcizes s; adhesion promoters; coafeseents; wetting agents: waxes: surfactants; 
slip additives; crossiinkino agents; defoemers; colorants; preservatives; {foazafthaw protectors, corrosion inhibitors; 
alkali or water soluble poiymers. 

If desired, the method of the present invention may include dropping glass beads on the layer of the traffic paint 
composition or the present invention before the layer Is dry to ensure the adhesion of the glass beads to the layer 
applied to the road surface, racially disposed glass beads on the traffic markings act as light reflectors, if glass beads 
are not used, the traffic markings would be difficult to sea under night and wet weather conditions, Thus, almost all of 
the traffic markings are beaded, i.e., gissss beads sprinkled find affixeo on top of the costings roughly at the rale of 
0.72 to 2.9 kilograms or mora per liter of pain; for night and wet weather visibility. The glass beads are dropped by 
methods known In the art, such as. by spraying the glass beads entrained and convoyed by a jet: of air and dropped 
atop the layer or by sprinkling the giass beads at a desired rate from a storage hopper positioned above she layer of 
the traffic paint composition of the present invention. The giass beads are applied over the layer, while the layer is still 
in its 'wet' state, i.e., before the layer dries up to form the traffic paint marking. The amount of glass beads dropped 
on the layer is dependent upon She size, retractive index, and surface treatment of the giass beads. The typical glass 
beads specif led for traffic markings are described under AASfft'O Designation M 247-81 {', 993} developed by American 
Association of State Highway arid Transportation Officials, Washington, B.C. Optionally, glass beads may be premised 
with the traffic paint composition before it is applied to road surfaces. The traffic paint composition used in the method 
of the present Invamion not only provides improved wear resistance ovartbe aikyb-hased traffic paints, but it also 
provides improved bead retention, which commonly refers to the degree of retention provided by the traffic paint hinder 
to the facially disposed glass beads. 

if desired, the no-pick-up time for the layer of the traffic paint composition of the present invention may be further 
improved by contacting the layer with a coagulant, which includes, weak acids, such as, aqueous acetic or citric acid, 
at a strength in range of from 10 percent to 30 percent, more preferably at 20 percent. Alternatively; stronger acids, 
such as, hydrochloric or sulfuric acids, diluted to a strength in -he range of 5 to 15 percent, preferably 10 oercem. Citric 
acid Is preferred. The coagulant may be applied by any one of the conventional methods known In she an, such as, 
foi example, by spraying the coagulant on the layer. It Is believed without reliance thereon, that the coagulant when 
contacted with the layer coagulates the fafex binder present in the layer to improve the drying rate of the lays;: The 
amount of the coagulant sprayed on She layer depends upon tiie amount of She latex binder present in the layer and 
also upon the type of the latex binder used in the t raiiic paint composition. The amount in weight percent of the coagulant 
sprayed on the layer of the coating composition depends upon the type of acid, Its strength and the type of spraying 
equipment used in carrying out the coagulation step. The coagulant, such as. citric acid at 20 percent strength, appiieo 
at the rata in the range of 0.6 percent, to 2 percent, praiefabiy all percent, all in weight percentages, based on the 
total weight of the coating composition applied as a layer is suitable. 

in another embodiment of the method of the present invention utilises a traffic paint composition containing a fatex 
binder having a GPC number; average molecular weight varying from 1,000 to 1 ,000,000, preferably from more than 
30.000 to 700,000 ;the high GPC number average molecular weight polymer.), and most preferably from 100,000 to 
250.000. The latex binder prepared in accordance with -the process described earlier is provided with an snamina 
functionai pendant moiety and Is modified with an aminosilane by the methods described earlier. 

it desired, the latex binder suitable for the method of this embodiment may be further provided with an acid func- 
tional pendant moiety by the method described earlier It may also, as described earlier, be blended with a polyfunctions! 
amine maintained In a deprotonateti stats by raising thspH of the aqueous evaporabia carrier of the Salex binder and 
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if fuhher desired, tho no-pick-up time forth© layer of -his traffic paint composition may be further improved by contacting 
the layer with a coagulant by ihe ptoses* described earlier Except for ihe 3 PC number average molecular weight., 
same components in same proportions may be. used in preparing the frame paint composition suitable for the method 
of this embodiment as; that described earlier. 

TEST PROCEDURES 

The following Jest procedures were usee! for generating ihe data reported :« ths Examples below 
t. The Wear Resistance test 

The wear resistance o! the traffic paint markings produced in accordance with the method or the present invention 
was evaluetoo under ASTM D 91 3-88 entitled Standard Test fviefbed for Evaluating Degree of Resistance to Wear of 
i he Traffic Paint. The traffic markings, also known as. Jest Jraeks, were prepared and applied in accordance with ASTM 
0 ? 13-90. Ths glass beads used on test markings were in conformance to AASHTO Designation M 247-81 {1993} 
published by American Association of Stats Highway and Transportation Officials, Washington, D.C. 

380 micrometers thick layers of ths while traffic paint composition of Examples, described befow. were spray ap- 
plied transversely to the direction of traffic Row i.e., perpendicular to the flow of traffic, over a Portland cement road 
by means ot a waits behind, self- propelled striping machine, supplied by Linear Dynamics, inc., Parsipcany, Mew 
Jersey The reason for applying the tost tracks in a direction transverse to the traffic flow was to accelerate the degra- 
dation of test tracks by increasing the number of vehicle passes over the test tracks, particularly where this vehicle 
tires pass most frequently, which is defined as "wheel track area". Glass beads, sold under the name Highway Safety 
Spheres with Adherence Coating AC-07 supplied by Potters industries. Inc., Carlatadt. New Jersey were dropped on 
the layer of the white traffic pain; composition, "the wear resistance of the test tracks to the road surface was observed 
1 0S days after their application to the road surface. 

2. Mo- Pick-up Tints Test 

A 600 micrometer thick layer of the pot mix of the pigmented version of coating composition, described beiow. was 
applied over .10 cms x 30 cms glass test panels, by ihe method described below, the thickness of the Layer was 
controlled in such a way that the resultant (after drying) traffic marking thereon would have a film thickness varying: 
from 200 -to 275 micrometers, 'the no pick-up time of the iayer was determined in accordance with ASTM #0711 , by 
rolling a traffic paini: drying time wheel over she wet layer. The end point for no pick-up time is defined as the point in 
time where no paint adheres to the rubber rings of the test wheei. 

3. Dry-Through Time 

The pigmented versions of the traffic paint compositions were applied over 10 cms x 30 cms glass test panels to 
form the iayer of the traffic paint composition thereon. The thickness of the layer was controlled in such a way that the 
resultant (after drying) traffic marking thereon would have a film thickness varying from 175 to 200 micrometers. The 
test panels were then promptly placed in a test chamber supplied by Victor Associates, inc., Hatborcs, Pennsylvania 
and maintained at a relative humidity of 90 percent i- 3 percent The test chamber was equipped with a certified hy- 
grometer and a certified temperature indicator, both of which were fastened to the center of the rear wall of the test 
chamber to ensure balanced measurement. The relative humidity of 90 percent + 3 percent prior so positioning of ths 
test panels inside the Jest chamber was achieved by filling the pari at the bottom of lbs tost chamber with 2 cms of 
wafer and (hen closing all the potts and doors and then allowing the test ctjamberloequiltbratsovemfght. After overnight 
equilibration, ihe relative humidity within the tost chamber reached 100 percent. By carefully opening and closing tho 
various ports, the relative humidity within the chamber was brought to SO percent ± 3 percent. 

The doors of the test chamber were opened briefly at is minute intervals to evaluate the dry-through time for the 
layer of ihe traffic paint composition The dry-through time is defined as the time it takes for the iayer from Its application 
to the panel until the time She layer Is dry enough to be not distorted from a 90 degree thumb twist applied with no 
pressure on the iayer. 

Example 1 

The fatex polymer of the polymeric binder component of the coaling composition was prepared in she following 

manner: 

To S25 q of ds-lonized (Di) water under a nitrogen atmosphere at .92*0,. was added 7.3 g ammonium bicarbonate 
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dissolved in 50 « water, 5.3 g ammonium persuifate dissolved in 50 g. water and 160 g polymer seed latex {solids 
content 42%, average particle diameter 80. nm) followed by 30 g ot D- water to form the reaction mixture to which the 
following mixture was then added over a hours at S1*C along with & solution of 2.1 g ammonium persulfa-te 

dissolved in 104 g Dl water followed by 50 g of D! WMer: 



Monomer m ixtu re: 


if! grams (gj 


water 


635 g 


sooiam iawyl sulfate 


9.1 g 


butyl acryiate 


S66g 


meihylmathaerylate 


I207g 


rosfhacryllc acid 
n-dodecylmefcaptao 


27 g 
26 9 



At the end of ths poiymarizatfon. 0.01 § of FeSOs, in S.7 g of Oi water. 0.44 g of the tstrasodium sail of aihyians- 
diamins totraacetic acid in 8.3 9 of Df water, 1 .2 g i^ufymydmpemxiefe in 20 g of Di water and 0.6 9 isoascofbic acid 
■n 40 g 0? Di water were added at 80*C to tha reaction product. Ammonium hydroxide was addad to give a final pH ~ 
9.7. The resulting low molecular weight latex binder had a solids content of 53% . an average particle diameter of 1 94 
nm, 8 GPC number average molecular wsighi of 20,000 and a Tg of 18*0. 

Example 2 

To 525 g of dslonizsd (Di) water under a nitrogen atmosphere at 81*0 was added 7.3 g ammonium bscartionate 
dissolved in 50 9 water, 5.3 9 -ammonium pefsuifaie dissolved in SO g water and 160 g polymer seed latex (solids 
content -12%.. average particle diameter of 60 em) followed by 30 $ of Oi watsr to form the reaction mixture to which 
the following monomer mixture was than added over 3 hours at 81*C along wit- a soiu; ion of 2.1 9 ammonl urn pe rsuifate 
dissolved In 104 g Di water followed by 50 g of Di Water: 



Monomer mixture: 


in grams (gj 


Dl watsr 


635 g 


sodium lauryl sulfate 




butyl aeryiate 


SSSg 


mstfcyimetftacrylato 


1110 Q 


aceroacetoxyrsthyi 


105 g 


methacryiais 




methseryllc acid 


27 g | 


n -dodecy imercaptan 


25 g | 



As the end of the polymerization. 0.01 3 of F0SO4 in S.7 g of DI water, 0.44 g of the teirasodium salt of athyiane- 
diamine tetraasetic acid in S. 3 5 of Di water. 1 .5 g Rtutylhydroperoxida in 20 g of Dl water and 0.6 g rsoascorbic acid 
in 40 g of Di water were added at 60*C so the reaction product. Ammonium hydroxide was added to give a final pH ■■■■■■ 
9:8, The resulting low molecular weight latex binder having aceiosoety! functional pendant merely had a solids content 
of §2%. an average particle diameter of 1 99 nm. a GPC number average molecular weight of 20.100 and a Tg of 15*0. 

Example 3 

To 825 g of defeated (Dl) water under a nitrogen atmosphere at 92°0 was added 7.3 g ammonium bicarbonate 
dissolved in 50 g writer. 5.3 g ammonium psrsuliate dissolved in 50 g water and 160 g polymer seed latex (solids 
content 42%. average particle diameter 60 nm) followed by 30 g of Dl water to form a reaction mixture to which the 
following monomer mixture was then added over 3 hours at 81»C along with a solution of 2. 1 g ammonium persulfate 
dissolved in t04§ Dl water followed by 50 g of Dl Water 



Monomer mixture: 


in grams (§) 


water 

sodium Saury! sulfate 


635 g 

9.1 9 
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(continued) 



I Monomer mixture: 


in grams (g) 


butyl aerylais 


— - 


rri&lhyifTicihacfyiiile 


1207 S 


methaeryfie acid 


27 g j 



At the end of she poiymer&atiOf), 0,01 g ci FeS0 4 in 8,7 gcfDf water, 0.44 g of the teirascdium salt of ethylene- 
diamine tsttaacslic scid in 8 3 g of DI water, 1.2 g t^utyihyctfopsroxicte in 20 g a! D! water and 0 6 g isoasccrteie acid 
in 40 g of Di water were added a! 60* C to the reaction product. Ammonium hydroxide was added ;o give a final pH ~ 
9.7, The resulting high molecular weight latex binder had a solids content of 53%. an average particle diameter ot 1 94 
nm, a GPC number average molecular weight ot 1 80,000 and a Tg of 18*C. 

Example 4 

To S25 c; of e'eionsed (Di) water under a nitrogen atmosphere af 91*C was added 7.3 g ammonium bicarbonate 
dissolved in 50 g water, 5.3 g ammonium oersulfete dissolved in 50 g water and 160 g polymer seed iatex (solids 
content 42%, average particle diameter ot 80 rim) fdicwsd by 30 got Di water to form a reaction mixture to ewhich 
■he fioowirtg monomer mixture was then added over 3 hours at SVC along with a solufion of 2.1 g ammonium persgifate 
dissolved in 1 04 g Di water followed by 50 g of Di Water: 



Monomer mixture: 


in grams (g) 


Di water 


635 g 


sodium saury! sulfate 


5,1 g 


butyl acryfsie 


8SSg 


methyimathacryiase 


mo g 


acetoacetcxyethyi 


105 g 


methaerylate 




methaeryfie acid 


27 g 



At the end of the poiymsrtoation, O.Of g of FeS0 4 in 8.7 g of Di water. 0.44 g of the ietrasodium ssi: of etbyiene- 
diamine tetraacetic acid in 8.3 g of 0! water, 1 .2 g t-biityihydroparoxide in 20 g oi DI water and 0,8 g iscascorbfe acid, 
in 40 g of 0! water were added at 60*C to the reaction product. Ammonium hydroxide was added So give a final pH » 
9.6, The resulting high motedular weight latex binder having acetoacetyl functional pendant moiety had a solids content 
oi 52%, an average parttcio diameter of 198 nm, a GPC number average molecular weight of 180,000 and aTg of 1S°C. 

Example S 

To 82S g of deionized (DI) water under a nitrogen atmosphere af 95*0 was added 7,3 g ammonium bicarbonate 
dissGivsd in 50 9 water, 5.3 g ammonium persu-taie dissolved in 50 g water and 160 g poiymer seed latex (solids 
content 42%, average panicle diameter of 60 rim) followed by 30 g of Di water followed by 00 g of DS water to from a 
reaction mixture So which the tdilowing monomer mixture was then added over 3 hours at B1*C along with a solution 
of 2. 1 g ammonium pereulfate dissolved In 104 g D! water followed by SO g of Df Water: 



Monomer mixture: 


in grams (g) 


Df water 


635 g 


sodium lauryi sulfate 


•9.1 g 


bufyt acryfate 


858 g 


methylmefhacrytee 


1110 9 


ace! oaeetoxyeihy! 


105g 


mefhaerylate 




methacrySic acid 


27 9 


ivdodecySmereapiar; 


36 9 
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As tfta end o? the poiymerizatior;, 0 01 g of FeS0 4 in 8,7 g of Oi water, 0.44 g of the tetrasodium sag of ethyfene- 
diamino tesraaceiic acid in 8.3 g of Di t«atst x 1 5? g t»buly!hydraperQxide in 2D g of DI water and 0.6 § isoascorbic acid 
in 40 g of 01 water were added at 80*0 to the reaction product Ammonium hydroxide was added to give a final pH := 
3.6. -which was followed with constant stirring by the addition at room temperature of 21 gof surfactant {Triton® X-405 
O'-ityi phsnoxy pclyethajcyethanol supplied by Union Carbids Chemicals, inc., Danbury, Coonscficut @ 70 percent 
solids by weight) and 54.8 g of aminosiiane (Dow Coming 2^6020® mSwethyiamiftqjrc^yltr imsfhCBeysiiaoe supplied 
by Dow Corning Corporation:, Midland, Michigan, 99 0 % soiids by weight} dissolved in 1 5 f .2 g of methanol. The 
resulting, aminosiiane modified low molecular weight latex binder having acatoacsfyi functional pendant moiety had a 
solids; contort of 52%. an average particle diameter a* 199 tm. a CPC number average moleeuiar weight of 16,200 
and a Tg of 15*0. 

Example S 

To 825 g of ddionfzed {Oi) wafer under a nitrogen atmosphafs at 91*C was added 7.3 g ammonium bicarbonate 
dissolved in 50 g water, 5.3 g ammonium psrsulfate dissolved in 50 g water and ISO g polymer soed latex (solids 
eonifjnt 42%. average particle diameter of SO nrn) foitowad by 30 g of DI water to from a reaction mixture to which the 
following: monomer mixture was then added over 3 hours at sre along with a solution of 2.1 g ammonium persuttafe 
dissolved in 104 g. Di water followed by 50 g of DI Water; 



I Monomer mixture 


In grams (g) 


I Di water 


635 o 


sodium saury! sulfate 


9.1 g 


butyl aeryi&te 


8S8g 


methyimefhacryiate 


1110 g 


acetcacatoxyethyl 


105 g 


i methacryiato 




melhacryitc acid 


2?g 



AS the end of the poiymeriiation. 0.01 g of f-'eS04 in 8 7 g of Oi water, 0.44 g of the tetrasodiura salt of etbyiene- 
dlamsne ■tefraacsfic acid in 8.3 g of DI water, 1.2 g t-butyihydroperoxide in 20 g of DI water" and 0.6 g isoascorbie acid 
In 40 g of Di water wore added at S0"C to the reaction product. Ammoniiim hydroxide was added to give a final pi-i ~ 
9:6, which was followed with constant stirring by the addition at room temperature of 21 g of surtactarst (Triton* X-405 
Oetyi phenoxy polyethoxyeif-iano! supplied by Union Carbide Chemicals. Inc., Danbury, Connecticut @ 70 percent 
soiids by weigh!) and S4 .8 g of aminosiiane (Dow Coming 2-5020® amtrx^thyl.jmlnopropyrtrimoffioxysilane supplied 
by Dow GOmifig Corporation, Midland, Michigan, 55 0 % solids by weight) dissolved in 151.2 9 of methanol. The 
resulting amirsoslians modified high molecular weigh! latex binder having acetoaeetyt functional pendant moiety had 
a soiids content of 52%, an average particle diameter of 1 99 nm. a GPC number average molecular weight 0? 180.000 
and a Tg 0? 15*0. 

Example ? 

To 325 g of deiortzed {Ot) wafer undor a nitrogen atmosphere at S1*C was added 7.3 g ammoniom bicarbonate 
dissolved in 50 g water, 5.3 g ammonium perguitate dissolved in 50 g water and 160 g polymer seed latex (solids 
content 42%, average particle diameter of 60 nm) followed by 30 g of DI water to from a reaction mixture to which the 
following monomer mixture was then added over 3 hours at 81*C along with a solution of 2.1 g ammonium persulfate 
dissolved in 1 04 g DI water followed by 50 gof D! Water: 



Monomer mixture: 


in grams fg) 


DI water 


635 g 


sodium lauryl 


9.1 g 


sulfate 




bulylacrytf-ts 


656 g 


mothyimethaerylate 


1110 g 


methacryiic acid 


27 g 
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At she end of the polymerization, 0.01 g o! FeSG 4 in 8.7 g of Dl water, 0,44 g of the tetrasodium sait of ethylene- 
diamine tetmacefic acid in 8,3 g of Di waist 1,2 g t4xifyShycreperaxids in 20 g of Di 'water and 0.6 § isoascorfoic acid 
In 40 g of Di water were added at S0 5 C to the reaction product Ammonium hydroxide was added to give a final pH - 
9.8, which was foiiowod with constant stirring by the addition at room temperature of 20 g of surfactant {Triton® X-405 
Osfyi phenoxy poiyethoxyelhanai supplied: by: Unk» Carbide Chemicals, inc., Qanbury Connecticut &; 70 percent 
•solids by weigh:) and 51 .9 g oi sminosilane (Dow Coming 2-6020® arninoothyiarninopropyitrsmefhoKysiians supplied 
by Oow Co-ning Corporation, Midland. Michigan, 99 0 % soiids by weight) dissolved in 148.6 g of methanol. The 
resulting .aminosiiane modified high molecular weight latex binder had a solids content of S2%. an average particle 
diameter of 1 99 m\ a GPC number average molecular weight of 180.000 and a Tg of 18"C. 

Example 6 

To S?.S g of tieionteed (Df) wafer under a nitrogen atmosphere af §2*0 was added 7.3 g ammonium bicarbonate 
dissolved in SO g water. 5.3 g ammonium persulfate dissolved in 50 g wafer and 160 g polymer seed latex {soiids 
content 42%, average particle diameter 80 nm) followed by 30 g of Di wafer to from a reaction mixiuie to which she 
1'oiicwing monomer mixture was then added over 3 Hours at 8rC along with a solution of 2.1 g ammonium porsuliats 
dissolved in 1 04 g Di wafer followed by 50 g of DI Wafer: 



Monomer mixture: 


in grams {g) 


water 


635 g 


sodium Saury! sulfate 


9.1 3 


butyl aoryiate 


856 g 


rnethylmethaciylaie 


1207 g 


metfiacryiie acid 


27 g 


n -ctedesy-mercaplan 


26 g 



At the end of the polymerisation. 0.01 g of FeSG 4 in 8.7 g of Di water, 0.44 g of the tetrasodium salt of efhylene- 
diamins tetrsaestic acid in 8.0 g of DI water, 1 2 g t-bufylhydroperoxide in 20 g of Di wafer and 0.8 g iseasccibie acid 
in 40 3 of D! wafer were added at 60*C to the reaction product. Ammonium hydroxide was added to give a final pH ::•: 
9.7, which was ■followed with constant stirring by the addition at room temperature of 21 g of surfactant (Trifor® X-405 
Oc-tyi phenoxy polyethoxyefnanoi supplied by Union Carbide Chemicals. Inc., Danbury Connecticut & 70 percent 
soiids by weight) and 54.8 g of aminoailane (Dow Coming 2-5020® aminoGthylarnlnopropyitrimefhoxysiiane supplied 
by Dow Coming Corporation, Midland, Michigan, 99 0 % solids by weight) dissolved in 151,2 g of methanol. The 
resulting aminosiSane modified low moiecuiar weghf latex binder had a solids content of 53% , an average particle 
diameter of 1154: nm, a CPC number average molecular weight of 18,200 and a ?g of 18*0. 

Sxampfe s 

1 33,9 g of pciyamine prepared in accordance with the following procedure was added to Example 1 fo produce 
poiyamioe modified tow molecular weight iatex binder having a solids content of 53% , an average particle diameter 
of 1 94 nm, a GPC number average molecular weight of 1 6,200 and a. Tg of 1 8»C. 

Potyamsne preparation: 

A five liter stirred reactor containing 1500 grams oi dsbnteed and deoxygenated water was heated to 60* C under 
nitrogen. Sevan grams of 0.15% aqueous FeSQ 4 -7H 2 0 solution and 2 0 grams of a 1% aqueous teles sodium sal! of 
ethylene diamine tetraacstss acid were added to She reactor Feeds Nee. 1 and 2, listed below, were then ■simultaneously 
adder: to the reactor over a 3 hour period: 

Feed No. 1 

500.0 grams 2-;3-oxa20!:dlnyi)efty! meihaerylate (OXEMA) 
500.0 grams deioriaed water 

5.0 grams 70% aqueous tortlary-bofyi hydroperoxide (TBHP) 
Feed No, 3 

5 0 grams sodium formaldehyde satfoxylate-HgO (SFS) diluted with 14.4 ml Di water. 



17 



EP 0 764 699 A2 



One hour alter the adcfeton ot Peed Nos: 1 and 2, 0,65 grams of 70% T8HP and 0.1 5 grams SFS in S.C grams of 
OS water were added to the reactor. On hour thereafter, the reactor contents were cooled to room temperature, and 
: 0.0 grams of 29% aqueous ammonium hydroxide were: added to yield a clear amber solution of iotas sofids content 
si 1 9.S %, pH 8.3. and Srookfleid viscosity (determined by using No. 1 spindis running © 80 rpm) of 21 ops. 

exsmpie 10 

Sams- procedure, as mat described in Example 9 was used to produce composition of Example 1 0 except trie Safes 
binder of Example ; was replaced with the latex binder of Example 3 to produce polyamins modified high molecular 
weigh; iatsx polymer having a sofids content of 53%, an average particle diameter of 1 94 rsm, a QPC number average 
motecusar weigh; of 180.000 and a Tg of 180 

Exempt© 11 

To 371 3 g of deiomxed (Di) water under a nitrogen atrrjos.ohere a: 32 3 C was added 32.8 g ammonium bicarbonate 
dissolved in 180 g water, 23.fi g ammonium pet sulfate dissolved in 18D g water and 720 g pofyms; seed latex (solids 
content 42%, average particle diameter 60 n'm) followed by 135 g of Of water to from a reaction mixture to which the 
following monomer mixture was then added over 3 hours at 81*C along with a solution of 9.5 g ammonium psrsuifats 
dissolved in 488 g 01 water followed by 225 g ot Of water: 



1 Monorr-sr mixture: 

5 ,,,, 


in grams (g) 


i water 


285Sg 


sodium laury! sulfate 


33:5 8 


butyl acryfate 


3825 g 


metftylmsihactyiate 


4658 g 


aceioacctoxysthyt 


945 g 


meihacryiafe 




methaerylic acid 


1 22 g 


n-dedecylnweap?an 


IIS. 4 g 



Following addition of the monomer mix! ere, 0.06 g FeS0 4 in 38.3 g of Di water -and 1 .97 g ot the tetrasodiurn salt 
of ethylenediamfns tetrs&celic acid In .31 8 g of Di water and a total of 7.8 g t-butylhydrdpefoxide in 90 g of DI. wafer 
and a total of 2: 8 g isoaseorbic acid in 5 80 g of Di water were added tit 60*C to polymerize the monomer mixture, 
Ammonium hydroxide was added to give a final pH ".9.7, the resulting aminosiians modified low molecular weight 
faiex binder having aceioacetyl functional pendao! moiety had a solids content of 53% , an average pedicle diameter 
of 1 94 nm, a.SPC number average molecular weight of 16.200 and a Tg of 1 4*C. 

Example 12 

To 371 3 g o! deionlxed (DI) water under a nitrogen atmosphere at 92»C wae added 32.8 g ammonium bicarbonate 
dissolved in 1 80 g water, 23.8 g ammonium persuffate dissolved In 1S0 g water and 720 g polymer seed latex (solids 
content 42%, average particle diameter 60 nm) followed by 135 g of Di water lo from a reaction mixture to which the 
following monomer mixture was then added over 3 hours ai SI'C along with a solution ot 9 5 g ammonium persuiiate 
dissolved in 468 g DI water followed by 225 g of DI water: 



i t 

I Monomer mixture: | In grams (g) 


[ water 


2858 g 


j sodium lauryl sulfate 


33.5 g 


| butyl acrylats 


3825 g 


rrtethyimethacrytate 


4558 g 


seetoacetaxysthy: 
methacrylaie 


945 g 


meth&crylie acid 


122 g 


n ■ dodeey Imercaptan 


118.4 g 
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Following addition of the monomer mixture. 0.06 § FsSG 4 in 39,3 g of D! water and 1 .97 9 of the ■totrasodium ! 
of efiyienecJiamine tsteaaeoHc acid in 31. 6 g or Oi water and a iota! of 7.8 g t-buSyihydrapefoxide in 90 g of D! 
and a total ot 2.8 g isosscorbic acid in 1.80 g o? Di water were added a! 80*0 to polymerize the monoror mixture. 
Anwoniwn hydroxide was added to gka a fins; pH * S7, which was followed with constant stirring by the addition at 
room usmperatere oi 94.5 g of surfactant (Triton® X-403 Oeiyl pbenoxy poiyethoxyetftanci supplied by Union Carbide 
Cherrac-ais. inc., Danbury, Connecticut « 70 percent solids by weight) g>Kf 491.4 g of ammosiians {Dew Coming Z- 
»020©ami^ Midland. Michigan, 990 % soiids 

by weigh!} dissolved in 680.4 g of methanol. The resulting aminosifane modified low molecular weight latex binder 
having acstoacotyi functional pendant moiety had a solids content of 53% , an average particle diameter of 1 84 nm, 
a GPG number average molecular weight at iB,ZO0'-mi & Tg of 14 3 C. 

Tb Examples 1 through 12, the following components were added in the order to shown to produce respective 
pigmented traffic pains compositions; 



■ per titer) 



Examples 1 through 12 in 0i • 
(227 3 g of this mix was polymer solids of Examples; 1 
through 12) 
bisesrsanf 1 
Surfactant 
D steams s< : 
White Pigment 
Extender 5 



-162,5 



7 : 
20 
S.6 
100.1 
739.7 



fan p*fc«l*«*Ofyl» ««*<! by Qtfom and Haas Company. PMstfa-pWa. PetttwyiVftnia © 30 pfifcc-ai 



Unless si rred oihs-wise, the following cemmereiai components were used 

i faTrl^P^O ■ pbp^rs^oi tin arnrttsnkJrn * 

•ef®.CT-T<S0 SartasJH.it. an aceiyianie siwiSieian! suppife'i by Air Proeuets and Cftertiicate, inc.. ASertioivri, Pennsylvania. 
6 1*41)3 drtttRMtrMppfed by Qmt Chemicai Company. Seottton. Now Jersey. 
* f: PWe® R-O&p Titanhi." «ex«Ss siippiiso by E.i. «fui»e»r *i Nemo or* & Company, wi!minjf»on. Osiaware. 

■"■"'.firb'SS. Ground caiciuRf carbonate, evskjaJeti under ASTM D H9>>. Type GCOrse'e « having s n umber average parSsfc stoe of 5.5 
vviSh rnstttnam oil steoipfiofi No. o? 18, supplied by Oroya. Inc., Procter. Vermont. 



The components were mixed for 1 0 minutes or until smooth (the fineness oi grind as tested according to ASTfvl 
Dt 210 of not lose than 3 Hegman units) to forma mix. 

The following ccrnponenis were added in the order shown with continuous mixing to examples i , 2, 3 4, 9. 10 and 

11: 



Material 



Meihanoi 
Di water 
Coalescing i 
Rheoiogy Modifier 7 



Amount (grams per titer) 



29,9 
14.2 
22.6 
Q.06 



Unless staled oiher wiise the io'iTowing cornme;cial compon ents were used: "" 

Kingsnort Tsnnsass*. 

'' QR-7CS* nheolocy Modifier supplied by Rohra six) Haas Co.. Phifcteiphia* Pennsylvania # 35 pares n; £*li<fe by weigh?. 



"f he following components were added in the order shown with continuous mixing to Examples 5, 8, 7 4.. 8 and 1 2 : 



Materia! 


Amount (grams per liter) 


Methanol 


18.3 


Di water 


31.2 


Coalescing agent* 


226 


Rheology Modftior 7 


0.06 
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Wear Resistance Evaluation 

Examples f . 3, 9 and 1d were evaluated to determine: the effect of the GPC number averaga molecular weight of 
the latex binder ot the traffic paioi composition being used in the method of thaprasent invention, and the effect of the 
presence or essence of poiyamms in She traffic paint eornpositlcn on the wear resistance of {he traffic paint composition. 
The results are tabulated below-. 



Table 1 



Example 

L 


Polymer Molecular 
Weigh! 


Percent by weight of 
pofyamtne 


Paint area In 
percentage remaining 
on road surface No 
glass beads added 


Pain; area -a 
percentage remaining 
on road surface Glass 

beads added 


Example 1 


low 


0 


50 


SS 


Exampie 3 


Sigh 


0 


0 


0 


Example 9 


Sow 


1 .25 


75 


80 


Example 10 


high 


1.25 


35 


55 



From Table 1 , it is seen that applicants have unexpectedly discovered that the Sow molecular weight traffic pain; 
composition of Example 1 has better wear resistance than the high molecular weigh! composition of Example 3 or She 
famine -modified high molecular weight traffic paint composition of example 10. Furthermore, applicants have un- 
expectedly ..discovered that poiyamine modified tow molecuiar weight traffic paint composition of Example 9 has even 
baiter wear resistance than the row molecular weight traffic paint composite*) of Example 1 . 

The pigmented versions of traffic paint compositions of Exampies 1. 2, 5, 4, 5, 6, 7 and 8. as described earlier, 
were applies! to the road surfaces underthe application procedure described earlier So. determine the effect of moiacuiar 
weight and the presence or absence of amincsllane and acetoacetyi functional pendant moiety In the traffic paint 
composition csri the wear resistance of the resulting traffic marking. The results are tabulated below in Table 2: 



'fable 2 



Si> 


Example 


Polymer 
Molecular 
Weighs 


Percent by 
weight of 
aceioacety! 


Percent by weight 
of arninosilane 


Pairs! area in 
percentage 
remaining on 
road surface No 


Paint area in 
percentage 
remaining on road 
surface Glass 


SS 










glass beads 
added 


beads added 




Example 1 


low 




0 


50 




65 




Example 2 


low 


5.0 


0 


40 


65 




Example 3 


high 


0 


0 


0 




4i) 


Example 4 


high 


5.0 


0 


0 


0 




Example 5 


low 


5 0 


2 5 


75 


so 




Example 0 


high 


5 0 


2.6 


80 


70 




Example 7 


high 


G 


2.6 


40 


60 


45 


Example 8 


low 


0 


2.6 


70 


70 



Prom Table 2, if is seen that applicants have unexpectedly discovered that wear resistance of traffic paint compo- 
sition is improved with the inclusion of amlnositane, especially with traffic paint composition having acetoacetyi func- 
tional pendant moiety. 

The evaluation of the Effect Coagulating the Layer 



The pigmented versions of traffic palrst compositions: of Examples f, 2, 5. 8, 7, 8. 9 and 10 were applied ever 10 
cms x 30 cms glass test panels to form the layer of ttie traffic paint composition thereon, the thickness of trie layer was 
controlled in such a way that the resultant (after drying} traffic marking thereon would have a film thickness varying 
horn 1 75 to 200 micrometers Each layer of the traffic paint composition was then sprayed wish citric acid © 30 percent 
strength, as a coagulant, to determine- the effect of coagulating the layer of the traffic paint composition on the no-pick- 
up time of the resultant traffic marking. As a control, the no-pick-up time of a layer sprayed with a coagulant was 
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compared So a layer not exposed to- a coagulant The results are tabulated beiow in Tabio S: 



Tabie 3 









Percent by 


Percent by 


No-pick-up 


~ ~™ 

No-pick-up 




Molecular 


weight of 


weight of 


weight of 


time* in 


time* in 




Weight 


acetaacetyi 


amsnosiiano 


pciyamine 


minutes with 


minutes 












coagulant* 


without 
coaguiantr^ 


Example 1 


low 


0 


G 


0 


5 


13 


! Example 2 


low 






0 


6 


16 


Examples 


low 


e 


2.6 


0 


5 




Example 6 


high 


5 


2.6 


0 


2 


6 

S I 


Example e 


high 
tow- 




2:8 
2 8 


0 

9 


2 
3 


10 j 


Example 9 


Sow 


0 


Q 


1.25 


1 






High 


o 


0 


1 35 


1 





* CUsk aeis was used as a stxiguiam 

Table 3 demonstrates that the no-pick-up time for all the Examples was improved by added a coagulating step to 
the method of the present invention. 

£v8iii#tton of Dry-Througf! Time 

The pjQmunfcki iterstoos 'of tfti? traffic psarrt compositions of Examples 5 ; 8; 8, g, 10, |1 and 12 wsrs evaluated for 
the dry-through tims, the result ot which are tabulated in Tabic 4 below 



Table 4 



Examples 


Polymer 


Percent by weight 


Percent ay 


Percent by weight 


Pry-through Time 




Molecular 


of acetoacsty! 


weighs of 


of poiyamsoe 


in minutes 




Weight: 




aminosilane 






Examples 


low 


5 


2.8 


0 


90 


Exaropte 6 


high 


5 


2.S 


Q 


70 


txampte 3 


low 


0 


2.6 


0 


80 


Example 3 


low 


0 


0 


1.25 


SO 


fvxssrhpte 10 


high 


0 


0 


1.25 


60 


Sxampio 5t 


low 


10 


0 


0 


240 


Example 12 


low 


10 


5 2 


0 


70 



From Table 4 it can be seen that applicants bavfc made an unexpected discovery that the presence of aminos I lane 
or potyamino In a traffic paint composition having mm with high or low QPC number average motecutar weights 
significantly improves the dry-through time. 



Claims 

1 , A method for producing a wear resistant traffic marksio, on a road surface comprising: 

applying on said road surface a layer of a -traffic -paint composition containing a latex binder In an aqueous 
evaporabis carrier, said latex binder havinga Tg in the range varying from 0°C to6Q*C. a QPC number average 
molecular weighs in the range varying from i,O00 to less than 30.00G; and 

evaporating said aoueous evsporabte carrier from said layerto form said wear resistant traffic marking on said 
road surface. 

2. The method of claim 1 wherein safe* latex binder is a dispersion of polymer particles in said aqueous evaporabte 
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carrier or a poiym&r 



sporable career. 



3, ] ha method of eiairn 1 further comprising adding a base to said aqueous evaporable carrier to provide said iatex 
binder with an snamins functional pendant mbisiy; said enaroine Jyrastanai psndant moiety resulting from She 
reaction of an ace^eety! functiona- pendant moiety on said latex polymer with said base. 

4, Th© method of claim 3 furihe; comprising polymerizing sasd tatex binder from 0.5 to 100 percent by weigh! of said 
binder soikfe of an acotoaeetyl Junctional monomer having the following structure: 



wherein A is eiiner: 



O Rj O 



A^~C-€~C~)~B 
i 

H 



H 



R-, O 



5TJ q 



R-, 



H 



o 



5") q"0" 



whersin R, is eiihsrR aikyl having t to 10 carbon atoms or phenyl R ? is either M, alky! having 1 io tOcsrbon 
atoms or phenyl, haio, C0 8 CH a . or CN: wherein F^. Is sitter H, alky; having 1 to 10 carbon atoms or phenyl, or 
halo; wherein B 4 is either alkyiene having 1 to 1 0 carton atoms or phenylene; wherein R* is eithsr affcyiene having 
1 so TO carbon atoms or pbenylsne; wherein a., m, n, and q is either 0 or 1 ; wherein each of X and Y is either -NK- 
or -O-; and wherein 8 is either A. alky! having 1 to 10 carbon atoms or phony; or heterocyclic. 



5. The 



of claim 3 wherein said 



moriOiTifc: k> i»eiet.:eo from me §rO : up- consisting o> 
acetoacotoxyp-opyi methacryiats, a%j aesfoaeetato, 
acatoacetoxytsulyi meihacryiafe, 2 : 3-diiacetoacotoxy!piO{)yj methacrylate. or combinations there of to add said 
acetoacelyi functions! pendant moiety on said polymer. 



S, The method of claim 3 further comprising adding an aminosilarte so said aqueous evaporabfe came; wherein said 
aminosiians is selected from ihe group consisting of N-memylarninopropyltrimethoxysilane aminoethyiamSnopro- 
pyimsthyidimethoxysilane. arriifTOelPyiamirjopropylinrnslhoxysilane, aminopropyimeShyidimea-ioxysiiane, amino- 
propyltrimsthoxysiians, polymeric aminoaikylsiiieons, amine^nyiaminoe?^^ N- 
mothylammopropyiirimethcocysiteno, aminoprcpylrnethyjdimethoxysiiane, amin^ropyltriethorysilanc. 4- ami- 
nobutyltfiothoxysifeipo, oligomeric aminoaikylsliane, and various combinations thereof/ 

?. The method of claim 1 . 2 or 3 further comprising polymerizing said latex binder from 0.5 to 100 percent by weight 
of said hinder solids of an acid iunoticsra! monomer to provide said bincfer with an acid number in the range of from 
0.1 to 330, said acid functional monomer being selected from the group consisting of phosphoethy! msthacryiate, 
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acrylic acid, fumaric aeid-mcnosihyi ester, furrwic add, ttaeonis ackf, maieic acid, methacrylic acid, fumaric acid- 
mooeroethyi ester, methyl hydrogon rnateate; and combinations thereof. 

The method of ciatm 1, 2 or 3 further comprising dropping glass beads or; said layer to make said traffic marking 
rsfiectivs to light. 

•. The method of claim S, wherein oald traffic pain? composition further comprising: 

(a; a blend of said latex fancier with Q to 20 -weight percent based en -the total weight of said binder solids of 

a polyfunctions! amine, or 

(a) an amine modified latex bindet, or 

;c) a combination ci said blend and said amino modified latex binder. 

whetein said iatex binder and said amine modified latex binder are anionicaliy stabilized, and 

wherein said aqueous svsporabis carrier comprises an amount of said volatile base sufficient to raise the pH 

of said aqueous evaporabie carrier to a point where essentially ali of said polyfunction amine in said blend, 

or essentially ali of sad amine modified latex binder, or essentially all of said combination of said blond and 

said amine modified latex binder is in a deprotonated state. 

0. The method of claim • ,. 2 or 3 further comprising contacting said layer With a coagulant to improve the no-pick-up 
dry time of said traffic, marking. 

1 . A traffic marking on a road surface prepared in accordance with the method of claim 1 , 2 or 3. 

2. The method of claim 1 or 2, wherein staid traffic paint composition further comprising 

(a) a vo&iiis bass added to said aqueous evapbrsbie carrier: and 

(bj a bland of said latex binder with 0 to 20 weigh! percent based on ihe tofai weight of said binder solids of 

a pciyfunctionai amine, or 

(e; an amine modified latex binder, or 

(d) a combinafion of said btend and said amine modified latex binder, 

wherein said latex binder and said amine modified latex binder are anionicaliy stabilized, and 

wherein said aqueous evaporabia carrier comprises an amount of said volatile base sufficient to raise the pH 

of said aqueous evaporabia carrier to a point where essentially ail of saici polyfunctions amine in said bland, 

or essentialiy all of said amino msditlsd latex binder, or essentially ail of said combination of said blend and 

said amine modified iatex binder is in a deprotonated state. 

3. A method for producing a wear resistant traffic marking on a road surface comprising: 

applying on said road surface a layer of a traffic pain; composition containing an aminosiiane added to an 
aqueous evaporable carrier maintained at a pH in the range of from of 7.5 to It .0 and having dispersed therein 
particles of a telex binder bearing an acid functional pendant moiety and an enamine functional pendant moiety. 
Wherein said enamine functional pendant moiety results from the reaction of an acotoaeotyl functional pendant 
moiety on said iatex binder with ammonia or amine, said binder having a Tg in range varying from 0"C to 60*C, 
a GPO number average molecular weight in the range varying from 1,000 to 1000.000, and an acid number 
in the range varying iron; 0.1 to 390; and 

evaporating said aqueous evaporabie carrier from said layer to form said traffic marking having improved wear 
resistance. 

, The method of claim i 3, wherein said GPC number average molecular weigh; of said binder varies from more 
than 30.000 to 700.000. 

The method of cissrn 1 3. wherein said baffle paint composition further comprising: 

(a) a blend of said latex binder with 0 to 20 weight percent based on the total weight of said binder solids of 

a polyfuriciional amine, or 

(b! art amine modified latex binder, or 

(cj si combination of said blend and said amine modified latex binder, wherein said iatex binder and said amine 
modified iatex binder are antoniealfy stabilized, and 
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wherein said aqueous ovapoiable earner comprises an amount of -said volatile bass sufficient to raise the pH 
r>t said aqueous ovapcrafcte cariw to a point where ossaoiialiy alios said polyfunctions! amine in said bisnd, 
or ssssnSialfy ail a! said amine modified Sates binder, or essensiaiiy si! of sasd combination of said biand and 
s-aici amino modified iafex binder is in a dep rotonated state. 

method of claim i 3 furthe; comprising contacting said iaysr with acoagLifam to improve the no-piofc-up dry 
of said traffic nia-king. 
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